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1 1 

h/H5fc*ea05£Lfcfc£, &&3 200~3500cm _1 «iH«#MoM^ 

umm 2 ] 

3 ] 

[it*:® 4 ] 

m&9( 5 1 
m&n 6 ] 

[If**! 7 ] 

1 OMV/c mJSLTOQJJnWJE'C'ffiffl $ 14v s L6 OV>T tL^|Z|B4ft04ftj|K 
[If** 8 1 

5MV/cmJ0LT©eP3ni«ffi-CSIl5e$*L*y--^**'ltt^ 9X10" 9 A/cm 2 JJl 
[lt*« 9 J 

1 0 ] 

^- Kyv-^^C'^^C^t-e^mtL^limWfi^ 1 0 OC/cm 2 JBl±T?*« 

[lt*:»l 1] 

v> -f tt fc f ?M(0 ^B-Wto 
Iff *5I 12] 

jl^^jg 13] 

mim 1 4 ] 
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1/ 



[0 0 0 1] 
[0 0 0 2] 

ixffMOSFET (Metal Oxide Semiconductor Field Effect Transistor) Tti. 
[0 0 0 3] 

y-Hf6iMttItLtl±, A -tf n ipfejff Sfclg (TZDB) t^B#^W^ ( 
TDDB) fc*»**o 

— TDDBJ±m^,Kj^ h V^^EnSnL^^-Ctt* <. * > V*£PM£&£ v^±B# 
[0 0 0 4] 

TDDBIi, A-Kyv-^f 1 )^ (HBD) t V 7 h > (SBD 

4t4k, WEE* M^^«r#x.T tMU^ feflMttfrPloMKL*: •) L&v> 0 

£*uc*fu SBDti. tev>m&ft* >^-effti.i(6Wtt*D> v - * waE3&fe 

[0 0 0 5] 

Lfci»oT, SBD^CMOSFETIi, ilttli^SEi^S^i^f ?t 

£©tt, *EEflJinftK&cs^kfc lt, * M/^stiB 1 ; -?mm (silc) tft* 

[0 0 0 6] 

v»i/*fc^9!fc&**2K* SBDtt, B-mode S I L C £ &H¥«r*U M#<^EJS0« 
[0 0 0 7] 

1 OMV/cmJ0LTOi&«JEiil«K*v^T»|&L, h«U*ROj|J»'fk*BE 
tr § t & o X £ o 

TKfiJjt^tfclMIII^Stt-cv^,, ZL<omwX1&ix\±, SILC^ 

&Zffi±?ZZtK£Mi!) t WfrfLXi5t), *<Of&mt LTOSBD©MKov>Tliftft 
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[0 0 0 8] 

[ifclfcfcft 1] #H 2002-299612 -^-<Zr^ 
[3&HJ5<Z)^] 

[0 0 0 9] 

**!HOi»li, WBMtLfcifrfr-efc SBD^S I LC^4tI<, lftv>j|ftjRflJ[*#tt 
(SILC, TZDB, TDDB^f) Wb*L&«SI. IrtL&M^fc^r&fttt* 

[0 0 10] 

h;vfe-eiliJ^L/c 200~3500cm~~ 1 <Di&m<ofef\-1&<Dm.i}bBt& 

0. 0 2JSLTT*S£. ^tftt^o 

itLt-iO. SBD^S I L Ctf*£lCSI<> ^v^«Wtt (S 

ILC> TZDB. TDDB^i) ^f^ih^l^o 
[0011] 

^ti^ct 0 „ t&m&o'&^b <o t * * o 

[0 0 12] 
[0 0 13] 

*§£W<D1&B1&~?&, 1 OMV/c mJSJlT^enSnmJE-C^ffl^tL^ifc Lv> 0 
[0 0 14] 

Ml©ililt?!±, 5 MV/ c mJSLToepin«ffi-Cffll3fe$*t* V -^WiJEii^ 9 X 
1 0" 9 A/ cm 2 bv> 0 

^^W^mB^-en^ v -7 h -?v->? yt> > (sbd) * -en jk ft 
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[0 0 1 5] 

:£S&Bj§<0#foitffl|-e^ /n-K^V-^^V (HBD) $ "CHattLSiftmW* 

^ 1 0 0 C/cm 2 m±T?&&- t&ft* Lv^o 

^f&^cotffejij^-ete, h^S;t4. #Jt>K*]-ATRfe-e$)^ 

[0 0 1 6] 

[0 0 17] 
[0 0 18] 

n 1 i'^i-**^^ 1 14, mttmrnik 2 4 1 . * * 2 1 1 v - 2 2 

£=t;/*^ h 7*9^7 1 V-*0*2 2 tSm«B6 2Hl^Ciit^3>^ 

7 3 fc=Sr^"LTV>^, 0 
[0 0 19] 

4 i:J:oTgIfjS$iifc«*i:, *-**>H#82 l v-*««2 2 t KW >««2 

3 t «r^UTV^ 0 
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#02 0 0 4-2 1 9 1 9 1 ^-v*: 4/ 

10 0 2 0] 

*-**>HW*2 1 tt. M£tt^lE^S#^f4-Tlij&£*LTv>* 0 

V-*i^t2 2i3«fcO f KW >*Sfc2 3 tt, Wx.it P + f^nW!|m ( K~ 

ft^«2h V-^H^2 2j3iO ? FW >"gli^2 3 tt. -f-tt-ftu Z<D 
«t ? &#J&<7)>kOK|5&;e£*L&v> 0 
[0 0 2 1 ] 

flittf, V-^«*2 2 fcitf KW >ffl«2 3 tt, Ztl^ti, pI^W s iA?ti 

£ij^M*^Tifj&£*LT <& iv> 0 f- * * ^flJ* 2 in, #8 x. tt p S£ 3 £tt nl^ 

toi a >&^##s^2 »m (y-h$6#m3. Jim*&!*jgg4) xmt>tix^2> 

o vrcoi -5 ^«m^>d ft^St2 1 >mffi5 o M fc4h*s LTV** ffifl- 
[0 0 2 2] 

^Hife^O^^^lTtt, C(D^-HSfl3«t#f ?rtLtv^ 0 -<7) 

mmmmWkKDm&tt&t ttii, #£Kj£s*Lfcwa*, wxifs i o 2 > teos ( 

^^f-;v) > #'J ->7f ^'>'J 3 vl^l^ffl^K iWI So fcis, 
[0 0 2 3] 

g^tl4±t:(i, ^mW6 1, SSSB6 2 * J: U^««S 6 3 iflWt^ hflX^Z> 0 
Mi&LtzXlK, §1^6 ltt, -?-**/i/Si*2 1 OJi^K^J&StU 9196 2, 6 
3tt> Zil^HV - 2 , KW ^H^2 3 0±*H5^Jft$*LTV>* 0 

* *L«s**3£ja § *lt * "5 ^ i*te>o?Lajrtt % -e-tL-pttnv*^ Y-f^yi i, 72, 7 

3#s£tte>*vrv*& 0 
[0 0 2 4] 

*m^6 1 tt. V79?7 1 ^Lty- h«5 KfiHttStU ilH56 2 tt 

,3^^^ 2 ^LTV-^fli*2 2 «^£tu 6 3 tt. h 

7? ^7 3 &^LT yW&2 3 K»ttS*iTV>a 0 

*»Wi:*v»t % ^- h>&iSiJjS3 tt. v'Jnvt, V , J3>W^<HltOx 

[0 0 2 5] 

-?-LT, WHitTOLfeti^ftv^ttJBlor- M&Nfcffll3 tt, gjli:*v>T7-Vi3E 
m^WIX*^* h>M£-C»j£L;fcfc ?&8fc3 200~3500cm _1 tf>*EHOj5*fl. 
^M^ s 0. 0 2 JJHTJ:*otv^ 0 

^ it, tt. Afcbfca** i o . m&xmm* itLtztZK, ug do 

/I) T$t$ft£liT&S 0 
[0 0 2 6] 

LXmtirZo LT, "CftjSi - 4 «Sfc 3 200~3500cm _1 

fc#j£<&**i&fcfc3fe-*-S %OT2bSo 

U**ot, «&fc3 200~3500cm _ 1 ©llOgM<0|»0. 0 2 £IT 

ttt. g&^fett*m#^en*nL/ci ^av^WR©**- v%&mm3 *pk&^x, h&&l 

ttifE#2 004-3117665 
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[0 0 2 7] 

, S BD©ft4t?P*!lt4 ii^i^: fcfcjLv^ttlLjfco 
[0 0 2 8] 

mT. i©^i:ov>t, ^-h«U»JR3«r. V'Jn^ti (SiOz. 0<Z^2) 

S i 0 2 IH^L^^-^tat, *#Wtc»iWt-*o 

[0 0 2 9] 

*Lt\ iOS i 02 JR*. ^afe'T4J:d*flMft'fkft^CVD^t'J:*)^ (MO 

\z ft* L T^nril65 KtMUI^^I Xir Z> 0 
ZLX, 13H^tJ:^:> ^(D^m^it, S i O 2 JROfiffi-Ctt, H 2 tU^ft 
-f 3 i lc N ^f^-CS i -0*S£\ &&v>t±:F5c:££E&«it3 1 fcRJSU S i -O 
H*iS3 2^S i -H«3ft3 3 MLT, h W3 OlT-f ^Cf f *4x.tv^ 

& o 

[0 0 3 0] 

*&W%te, Z hizmtZmte, i-Iit?t)l'> 5 a a > t: i 0**3 E 
i-0H«|jft3 4j& s S?5£fc#*E-*-*£ *Affi U ^o/ct^lIC^t^. 
t*^, £<BS i -0H«|jft3 4£^<#-*-*'i><BS. U-^*«K**at*t* (T 

-^T% H-oOS i -OH#3t3 2^Si -Hfi£it3 3 £5e&~#>fcU WSEtc 
[0 0 3 1] 

££T% S i Oz K (S i O2 00 fcSsv^T, flfr&L 3 200-3500 

cm" 1 OfSH^#^O^JR«. S i -0Hflt?t3 4 CftJliUiCi^'e*^ tJc 

[0 0 3 2] 

LtfoT, &&3 200-3 500cm" 1 ©$EH©*tt8lO!8btefl£*Jg« ti"4 £ 

i ib tfr»LfcJ:dfcs S i -0H«dt3 4 ©Hi> l*»7H/^0 

h«M3^*5V>T, S i -0H^it3 4<Dfi^£v^Sk\ *fi»flfc«IH£fc«;ftfc 

[0 0 3 3] 

i0 2 fliU^ S i -OHij|3 40^ftI*»ffi*Ti>!5:v^©-e4^ SILC^, TZ 
DB, SBD, HBD££CSi<. fttLfc WWtt^tt^ *> <£> k ft &o -tftfr*^ 
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i^lEiOKll^toil©^- b«3 «:If (TZDB, TDD 

[0 0 3 4] 

[0 0 3 5] 

ZbK, S i - O H#5S 3 4 HitJ£i-*(»*K 0£3PJ3-ete, 0 . 0 2 &T) *»36+ 
*fcB&LT\ tt*K (Si0 2 ||) W\ hW^^mfO^-C*^ «B# 

[0 0 3 6] 

£33. ttr^t/ti^l'> ?&$fc3 200~3500cm _1 OlEHO^iMlOiRjfciKtt^ 
0. 0 2&T"C**Ltirj:v>3&* % Jf£L<»±0. 0 1 8> J: L< liO. 015i£*t 

[0 0 3 7] 

'ffeOTG^t LXit, assists y;l/3^»> x&TJm ^0>r> 

#> £ e: t £ & 0 

[0 0 3 8] 

^-h$fe#M3 4 3 co7K*Hi i o^*< tt>—m±, &^mm^ (d) -cesistL 

[0 0 3 9] 

nm5gJKT"$)^<^^ s J; Lv\, b «H3 OffS «rtfr*B|fiBfc-*S £ J: •) > 

[0 0 4 0] 

ISbfrKOilllJSfcWu FTIRS^fk #^ #!SlfATR (attenuated t 
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otal reflection) S^lv^it#jifiLv\ #a&#A T Rj£ii. ilJ fcWfrmffi K * 

^ b > ^ v^JS § £ i t m<vm L X v> & 0 

[0 0 4 1] 

flW^lfeift (HBD) ^mi-CLf ?*5-€-*l^£>£o 
[0 0 4 2] 

ifc, infill 3 5Mv/cm (im*Mit) mToenjnmfit (m#3i^) ~?m$i 
%tiz>v-?mmm&, 9xio- 9 A/cm 2 m*^^«iu, 5x10 

9 A/cm 2 J^Tt'ab^ ^O^J; LV^ 0 ^- h i«m 3 rt^ <a £ ? 

S £ fc ± «K 1 <D®im B# K £ £ > MIRJR 3 <DmBffiM.i>* <fc <3 & CH < 

[0 0 4 3] 

BDtU* h iMSI 3 ti, SBD^C^S-e^mtL^|tm#*^ 40C/ 
cm 2 ft±t*J^^L<s 7 5C/cm 2 £k±X*$>2> i> <Dtf£ »9$?3: Lv* c 

[0 0 4 4] 

^i:^i-etC»ittL^^mWfl:^> 10 0C/cm 2 £llt3bUOifH(, 2 00 
C/cm 2 &±-C&& &0^«fc <9iJtr;£Lv* 0 y- h mum 3 **i «9 «£ d ft^SrW^-TS 

[0 0 4 5] 
[0 0 4 6] 

<i> if, gi4 (a) KTF-txdK, ¥mfc&fo2<7>mm^ m^rm^mtm ( 
locoss) hv>^^?i#3t2 4 *j&a-*-« 0 

<2> #»#*«2 fc>f K-^fcfxv^ 

[0 0 4 7] 

<3> ®4 (b) lC^1"J:^t^ *MM*Sfe«2±K:. y-h«»l3Wt 

& o 

I ^StftJK 
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>f- y$mm3 1 lt. ->v (s i o 2 ) mx-nrnst 

itm. CVDfe Mfc^K#fe) ^£/Bv>*c: 

[0 0 4 8] 

tiamnmm (Mmmso 3 o o - i o o o vmm~?$> %> t < , 5 o o - 8 

[0 0 4 9] 

gKfiJO#ffJL<, 2 0-6 0 5frgflre*S Lv\, 

[0 0 5 0] 

j 2 • C V D 

[0 0 5 1] 

inafcoifise (Jnaftffi&) «\ 300-1000 rsire** l < > 5 o o - 8 

[0 0 5 2] 

j&fcRjfcstt&v^ «*.«r. tn»aK*twriB«fiHfci-**^Ktt. 1 o~9 o^ 

4 t<. 2 0-6 0 9 tv* 0 
f- * W^coEiJ (*^J9£) «n 0 . 0 5 T o r r ( 7 6 0 T o r r ) m%.-? 

$>Z><DiPUt L<, 0. 1 ~ 5 0 0 T o r r gKt*4©*» J: Dif 2 U>, 

s/s, i/v 3>mtmmmfa£mmw^*&&*~*£v , & / &&te- -^.it-ci o : 1 - 

i : l o 0Slt*J«IL<, i : 2 - l : i oiiS-e**©^ uv> 0 

[0 0 5 3] 

II : i/'Ja ^BfeaflsBl 

y-f«ll3tU, 5/'j3VBttft (S iON) Jgl£?£jj£1- 0J*.tf, 

7mi> -awts*. -unbitsu mit~mmm*mfbti, £*l 

[0 0 5 4] 
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hmmm3 t IT, h (Hf SiO) I, ^a^^y'J 

- h (Z r S i O) IMsitfT/^-^AS"; h (A 1 S i O) JRfcJ&J&-f*»'&-K 
14, 0!!xJ4\ CVD& PVDft (J*£m*8;««>WS3K*8:) , ^y^r^ttfi 

[0 0 5 5] 

tofko&m (MikMM) {4, 5oo~i2oo *cea?-c** * l < , 

7 0 0- 1 0 0 0"CgaP-C**O*»J: Lv^o 
[0 0 5 6] 

in^o^ra (un«n*M) i±. Mum * mmmm t-r& m& k {4 , io~9o*g«t 

L < n 2 0-6 O#gJK"C*S<0tf*J: «3 jf * Lv> 0 

% tz, wm^mmmmt, 5o~ioo%r hii^i l < > 75~ioo%rh 

■hm^-hft, »3 200~3500cm~ 1 <D^m<0^^m<OWdt^.ifi 0 . 0 
[0 0 5 7] 

im% (d 2 o) *&tt%iMfi*^mk4k*ftTxm, c : v~ vmmm3 *j&jst.vtz®. 

[0 0 5 8] 

<4> H4 (c) K^-f J: 7 fc, y-hM3±i:, *ll5 1^Mf^ 

° i«fii5 ii4, r-hmmwk3±^ mz.izcvDmmz£*)^ ^v'jn^ 

< 5 > >fcic. Mm 5 utK, j»x.if7* h y v r ? y <( -mmz x 19, 

fit, i^wy* Y-rx? T^mm 5 1 o^SI5^*xyfv^KJ: !9^*1" 
4, £tUC4*K |U 5 (d) K7j<-f£d Mi5^#^tLSo 
;©i 7 f>^(:ii, Mx.{4> 7"5Xyx»;f>^ 'JT^f^x^fy^ kf-A 

?»x^y»<OH© 1@£ fe{4 2ttJa±«rj|ft*^*>*Tfflv>*c: 

[0 0 5 9] 

<6> 05 (e) fcarrJ: 9 ^ 3M|#:&ft2 oy- (OMW'-i 
K-7&frV^ V-*«fc2 2i3J:lFKW y£Wft2 3 4r5^jS5i-* 0 

ioii, pMlta 0 7x;^ML^^CI^ p + n«i^ K-7° 

[0 0 6 0] 

<7> 2fc|c, H5 (f) t:*tJ:M:> tL£^Nf#^ffc 2 0JjUf 

CVDffi^Ki «?> S i 0 2 ^£i£«£-££.r IBM6i»I!U fc^Jfrf So 

<8> Jfcfc, ii^«m4_h^, iilf7* h U V^77^-SfCJ: »K 
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£-f&o £tUCi«9. HI 6 (g) £ 7 \,Z, ft^^i«2 1, V-«2 2s K 

[0 0 6 1] 

<9> 3>^^h*-;V4K 4 2, 4 3 Oftg|$£"^i6TJf |?§#&iiUSM-h&w. 

o £*l»CJ:!K 06 (h) iZ^irX^K, 7 <r * frffiM 2 1 . 7-^**2 2, KW> 
&J*2 3 0-e-tL^tLtC**J&L-CS*«B6 1, 62. 6 3 is XZF* > 9 * f 7 1 . 7 

2 , 7 3t& s BJ&£*l&o 

[0 0 6 2] 
[0 0 6 3] 

T"Ct±s 1£§J§?>^±. HI 7 4> 0±$IJ £ T±J . THiJ^r l~TJ LTi^tSo 

@7i:^tlMMiilH 0 (JSTF. n^^fi 1 0J il7o ) l±. 
WLg a ^*fr (*^^;V) 2 0 i. Ay^7^f > (zltM) 6 0 t^^Ltv^„ 

[0 0 6 4] 

2 OJi. SV^^IfiJLTlBtt^ttTt^ 1 <£>^K2 2 0 fcj&2 <D&U2 30 t 
£*Lfc<0j(S 1 <&3fe#2 2 0 fc»2 (D%M2 3 0 fcO|HJt=l±> ^/j^i^&Btr X 

f LT, £ft£>?>IS 1 <^*«2 2 0. H2ff)it2 3 0 £ X XJP ~> - ;V*f K X *)»££*L 
So -f**?*), #1 <D%M2 2 0 fc#2<&3fcK2 3 0 fcOJHfc, ifoH® 2 4 0d*4Hf S*L 
[0 0 6 5] 

|1©IS2 2 0 is J: 0** 2 2 3 Oti, #SxJ£. #a^^^*t#> # 

[0 0 6 6] 

£ 1 <£>^K2 2 0 ii. -etf>_tW (&M 2 4 OfflO^M) 2 2 IK. vb'J y (fr 

flHK) KBB«$*tfc«[»:<OM**S2 2 3 t. X*I^JtC3S^£l- &5fe3S&j»2 2 4 t. Y^ft 
\Z}&fct&m-%m2 2 8 fc^tgifbttTV^o 

«*m^2 2 3 ti> aWtt Gtei3t»H:) Sr*i-4a?i*«||HcJ: «j££ft. ^ft-T 
ft. loOfiftfiF <7)#-*#* : f-) lt^hU, jt*m2 2 4i3 XZ?m-%rB2 

2 8 KlS5ittStLTV»i»o 
[0 0 6 7] 
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ifc, % 1 ©*K2 2 OOTMKte. #3fcK2 2 5 3WKttfe*LTV»4 0 

^2 0IS2 3*0 »4, fOTI (Mil 2 4 OfflOM) 2 3 1*:, Wit!: 
£"f**|fijWE2 3 2 7&*Ktt^tfCV>a 0 Zfib<Dft&imM2 3 2(4, 5>»C0r56IBJIl*:t3 

sxmc2 2 3 tttmmm2 3 2 (c«55a«o«*i*tr) tfimm* 

[0 0 6 8] 

£*tftm^2 3 2©Tfflttt, -ttL-ffU * (R) s Hi (G).. * (B) W^feJf (* 
9-7>f;i/^-) 2 3 3W?)tL, Z-fLb<r>&ti&m2 3 3^7^vb'J^^2 

3 4 i:iotft§l^tiTv^o 
[0 0 6 9] 

ifc. W2<DmSL2 3 OOJiICIi, fl|B®«2 2 5 h\±to^Wmtt*m%M2 3 
[0 0 7 0] 

Z<DX. : itii%$L<DWL&'**fr2 0-Cti> > 6 0 ^<bf§-i2:<b 

2 2 5TMKte3*t;fcffe, ^1©I«2 2 0 ;& J: tf#M3MM 2 2 3 ^LT, &AJ1 2 4 
0icAit1-^o WL&M2 4 OKAItLfcfttt, #B3Rfcfcffift#ffi#<WfflSfrfcifc£fc J: 
*9 3&JS^i!£*L£ 0 3IK3EP!S*t^:#3fett % tM2 3 3, *tlRj«S2 3 2 £ £#£2 O 
&BE2 3 0ta«Uft> <H3frK2 3 5-CfiI3fe3iU Affile *£ H B H 
1 0-C(4> H2©M2 3 0©f a B B |2 4 0 t ** <b #flx.l*\ 

[0 0 7 1] 
[0 0 7 2] 

iOdl^iSV^T, /t- Vt;vn y\Zx.-9 1 1 0 0 ti> * — K 1 1 0 2 *#£fc2f: 
#ill0 4t, ^JL-y hi 106U:i DfllJSftSfU ^a--y H106li, $ 

i^^-Vt^aVt'i-^ 110 0 &Ci3V*T{i> ^^^--y H 1 0 6 ^M^^^h^ 
[0 0 7 3] 

H 9 afcf&Wom^SSrStffl L (P H S *>#tf) W#*«r7Fci-|WfiBI 

ioigjc^v^-r, St^mi&^i 2 0 ott* «sw>»ft^* > 1 202, $foi 204 

*s 1 2 0 6 1 1 i> \z s t&&0>*A^«tt .(n&fc&mt) 1 o 

[0 0 7 4] 
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